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PROBLEM TO BE SOLVED: To provide an on-vehicle input device superior in operability which gives a manual 
operation part a proper resistance corresponding to operation contents through being small-sized 
SOLUTION: A manual input device 1 is comprised of an actuator 14 freely shakably attached to a frame 12 
a manual operation part 3 which attached to a driving shaft 14a of the actuator 14, a first position sensor 
29^which detects the direction and the extent of shake of the actuator 14, a second position sensor 25 which 
detects the direction and the extent of rotation of the driving. shaft of the actuator 14, and a control 
part which takes position signals outputted from first and second position sensors as inputs to control 
the actuator and loads the manual operation part 3 with an external force corresponding to the operation 
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CLAIMS 



[Claini(s)] 

[Claim 1] The manual input unit characterized by providing the following. Tlie actuator attached in the frame free [ rocking 1 
The manual operation section attached in the driving shaft of the actuator concerned Tie 1st position sensor which detects 
the rocki,^ direction and the amount of rocking of the aforementioned actuator the [ the 2nd position sensor which detects 
the hand of cut and rotation of a driving shaft of the aforementioned actuator, and / the above 1st and ] -- the control section 
which inputs each position signal outputted from 2 position sensors, controls the aforementioned actuator, ^d carries out 
the load of the external force according to the operation to the aforementioned manual operation section 
[Claim 2] Hie manual input unit according to claim 1 characterized hy the aforementioned actuator being a rotary motor 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
• [0001] . 

[The technical field to which invention belongs] this invention, relates to the manual input unit which operates intensively 
the various electronic equipmait mounted, for example in the one manual operation section, and relates to the manual input 
unit which foniBd into 1 motor the actuator which, carries out the load of the external force to the manual operation, section 

GSp6C13J.ly. 

[0002] 

[Description of the Prior Art] Although the automobile in recent years is equipped with various kinds of electronic: equipment 
such as an air-conditioner, radio, television, a CD player, and a navigation system, when it is going to operate such much 
electronic equipment individually with the operation means with which each was equipped, there is a possibility of causing 
trouble to an automobihsm. Then, in order to enable it to perfonn easily an on-off change, a selection of function, etc 
of desired electronic equipnent. without barring a safety operation, the manual input unit whose various operatiohs of various 
r^HS, u equipnent are conventionally attained by operating the one manual operation section is proposed 

10003J Hie conventional technology of this manual input unit is explained referring to drawing 11 - drawing 14 The imide 
view of the automobile which drawing 11 shows the example of installation of a manual input unit, the side elevation of a 
manual input unit with which the conventional proposal of drawing 12 is made, the plan of the manual operation section of 
the manual input unit which shows drawing 13 to drawing 12 . and drawing 14 are the plans of the guide plate included in the 
manual input unit shown in drawing 12 . 

[0004] As diown in drawing 11 , the manual input unit 100 of this example is installed in the console box 200 prepared between 
the automobi ism seat and the passenger seat. And the conventional manual input unit 100 shown in drawing 12 The manual operation 
fff 2 ^ ° " ^ ^'^''^^ "^'"2 for a click, and three rotated type variable resistors 

113,114,115 as a signal input means, X-Y table 120 driven to the 2-way (the direction which intersects peipendicularly with 
the space of drawing 12 . and longitudinal direction of illustration) which intersects perpendicularly mutually by this manual 
operation section 110, The stick controller 130 as a position sensor which inputs the signal according to the direction of 
operation and the amount of operation of this X-Y table 120 into an external instrument. It is mainly constituted by the 
engagement pin 160 which protruded on the inferior surface of tongue of X-Y table 120. and the guide plate 140 (refer to drawing 
14 ; which has an oigaganent relatim. 

[0005] The manual operation section 110 and X-Y table 120 are unified through the connecting shaft 150, and X-Y table 120 
and the guide plate 140 are being engaged by inserting the point of the engagement pin 160 in the guide slot 141 of a guide 
plate 140 po^ible ( movement ]. Although this guide slot 141 can be set as the artitraiy configurations which are moved in 
the specific direction and deal in the point of the engagement pin 160, as shown, for example in drawing 14 , a flat-surface 
configuration can engrave the guide slot 141 on the cross on the upper surface of a guide plate 140, and the point of the 
engagement pin 160 can be moved to each edge of B, C, D, and E along with the 2-way which carries out an abbreviation rectangular 
cross fr" Caiter A. Hiat is, by operating the manual operation section 110, the engagement pin 160 can be moved along the 
^ 2 ^i, I a guide plate 140 through X-Y table 120, and the infonnation (position signal ) about the engagement position 
is oul3«tted from the stick controller 130 in the state where the point of this engagement pin 160 was located in the every 



place points A. ^ C. D and E in the guide slot 141. So, the function (function which it is going to adjust) set as the operation 
S of f r r " '""'T* r^'""' -"""^'^ altematively chosen using this position si^al L if Sed 
function of elecfa-omc equipment IS chosen in tMs 

l:5':;:ro:1'e:c^r ^"^'^^^ "^'"^ ^"^^ -^^^ -^^^^^ - 

[0006] Thus, as shown in drawing 11 . the manual input unit 100 constituted is combined with control sections such as the 
di^lay 180 which displays the switching equipment 170 which chooses desired electronic equipoent^lt m uSy'Sj Tf to 
eouiZn't !1 T'' ''"r"' '".w."' "^'''''^ '"^^ the manual input unit 100 of eTectronic 

ZT^r^m^Z^Zr " r'^'l"' ^ "^^^'^ °f "--^ equip. L 

which IS not Illustrated, and can operate now two or more electronic equipment intensively. In addition, switching equipment 
170 IS installed in the^console box 200. and the operation switches 171a-171e are arranged near the m^iualCt ZTlT 
and are connected with the electronic equip««nt by which these operation switches 171a-171e differ, respectively a^corS 
cL ti n r T ?i ''"^''''^''"^ operation switches 171a-171e are connected according t^ the lunted S 
ol „rff H ' . '"''r- the navigation system, and the individual. respectivelTAii-conditioner I L 

moTto l L o^H °' ^ air^onditioner can be specified by operating operation switch 7 a R^t 

: ^ SeSf^Ta^JL tXt T'k °' '■"^'^ '^"^ ^ ^'""'^^'^ -itch 171b. Similarly" 

SetXrlli J! f ^''^^^.^''.'"^"^^ ^"P"t ""it 100 of electronic equipnent which correspond, respectively ca;^ 

fh ^71c-171e. Moreover, the display 180. such as a liquid costal display. S 

Tm An^^^TJS:£^^^ f 7 ""'Y, ' T'' ^f—tioned computer is installed in thTconsole L^2oJ 

Seit ??Stan ^e^^^^^^ T ^"'^^"^ "'^"'^ "^"^ "th switching 

Ts Si I f^t^on Srr^^^^^^^ k"'"*^* '^'^"'^'"^ *° ''i'«i °^ ««^^t«^ «^«^tnmic equipnentf 

a selectable function differs from the function which can be adjusted by operation of a manual input unit 100 For eMmole 

^XZ^'^uT^'TL'r^^^^^ ^ aiHconditioner mode. Although the'LuL of »a^cZ^ 

B^trlii l^ ,41 ? ^ual operation section 110 is operated, the. engagement pin 160 is located in the edge 

B of the guide slot 14rof a guide plate 140 and the click switch 111 is pushed in and clicked If the engagement pin 160 is 

positim [. a sty e ] ^wi^lj be chosen.. If similarly the engagement pin leO-is located in the edges D .and E of • the guide slot 

irns'^Fof I2r\^ ^""'*r'; ''^ the rotated tjpe variable resistors 

3 wht^ T\ ' <^*^^ty of an aii^conditioner can be adjusted by operating the rotated t^ie variable resisto" 

113 when^air-conditioner mode IS specified with switching equ^^ 
. switch 111 and when "adjustment of a blowdown position [ a style f is similarly chosen in ahiconditioner m^e tte blo^Ji™ 
Z r ° / of an^air-conditioner can be adjusted by operating the rotated t^ variable resistoTut 115 M^retT 
when volume of radio can be adjusted by operating the rotated type variable .resistor 113 when radio mode is^cif iS S • 
swi ching equipment 170^and»volume control? is chosen by the click switch 111 and -.tuning" is siiS^lyloSMomS 
radio can be tuned up by operating the rotated type variable resistor 114. 115. ' 

[Problem(s) to he. Solved by the Invention] However, since it was not able to-know which function of which electronic equipment 
00 treZ; "'^ T T ^f"*"' the manual operation section 110 .ll;^riSii^a 

2o,Srh?n,^ the conventional example was not necessarily able to be called what has good operability. . 
[0010] the p ace which this invention is made in order to cancel the defect of this conventional technolob^ and is made into 

[0011] 

[Means for Solving the Problem] The actuator which was able to attach the manual input unit in the frame free [ rocking 1 
oTSe^Suir f the aforementioned technical problem. The manual operatioS section attachedTnMrdr vin^ Zf 

li^ ? !S TT"^' u""? ^ "^''^ 'i^tects the rocking direction and the amount of rockin^ofSe 

"TT' •^^^"^ts the hand of cut and rotation of a driving of Se 

afora,entioned actuator and / the above 1st and ] - each position signal outputted from 2 position sensors w^Tirtted 
o^t r""' w ^ '^"^^ition containing the control sXn Zone's 

(InVrl ^ ""'""^^"^ *° "P^'^""" to the aforementioned manual .operation section 

[0012] A rotary motor can be used as the aforementioned actuator. In this case, the load of the erteirol foree rf^ich vihr«t., 

0°oS °f """^^ -"-"'^'^ - ^ carried out tJ t^^ilZ-aUot ILJl 

[0013] While according to this composition attaching an actuator in a frame free ( rocking ] and detecting the3irdiS«o; 

shaft of the actuator conceroed are detected in the 2nd position sensor For example, by being made to perfom fLcuZ^ 
^Z to cZ'^'^T t^^'r H -■^"^"^T.-'^ ^tus which chose the mounted electricall:hine.y iS^a^Is S 
ZZSftT". ^^'^!^\"^'^''^ ^ ""'^'^'"^ ^ "^^^ "i^tion of an actuator, and wi^choseTaccoi^iJg to 
the rotation of a driving shaft Selection and functional adjusteent of a request of a mounted electrical machine.^ and Z^tus 



can be perfonned in the one manual operation section. Moreover, since the manual operation section is attached in the driving 
shaft of an actuator and it was made to carry out the load of the external force according to the operation to the manual 
operation section A user can be notified of the content of operation of the manual operation section by blind touch, a user 
Since the manual operation section can know sensuously whether it is operated at the rate of the request of only the control 
inputof a request in the direction of desired, the operation mistake of the manual operation section is prevented and operability 
of a manual input unit can be made good. Moreover, according to this coii9X)sition, since the manual operation section was attached 
in the driving shaft of an actuator, the power transmission device which connects the manual operation section and a driving 
shaft becomes unnecessary, and a miniaturization and li^tweight-izing of a manual input unit can be attained. Furthermore, 
according to this composition, since it has only one actuator, a miniaturization and li^twei^trizing of a manual input unit 
can be attained also from this point. 
[0014] 

[Embodiments of the Invention] Hereafter, the example of 1 operation gestalt of the manual input unit concerning this invention 
is explained, referring to a drawing. 

[0015] The perspective diagram showing the installation state to the dashboard of the manual input unit which drawing 1 requires 
for this example of an operation gestalt, and drawing 2 are the plans showing the indoor state of an automobile where the 
manual input unit concerning this example of an operation gestalt was attached. 

[0016] The manual input unit 1 concerning this example of an operation gestalt so that clearly frcan drawing 1 The case 2 is 
fonned in the shape of [ of a necessary size ] a square shape container, in the upper surface of the case 2 concerned Six 
push button switches 4a, 4b, 4c, 4d, 4e, and 4f consisting mainly of the manual operation section 3 and the setting section 
of the manual operation section 3 concerned arranged circularly. This, three push button switches 5a, 5b, and 5c arranged 
in the shape of a concentric circle, and volume tongues 6 are arranged by the periphery portion of the array position of the 
six push button switch groups concerned. Moreover, in the front face of the case 2 concerned, the card slot 7 and the disk 
slot 8 are established. As shown in drawing 2 , this manual input unit is attached between the driver' s seat B of the dashboard 
A of an automobile, and. a passenger seat C, has. two incomes with the computer (control s;ection) which was contained in the 
display D with which Dashboard A was equipped, and Dashboard A and which is hot illustrated^ and* can demonstrate a necessary 
function now. 

[0017] A total of nine abover-mentioned push button switches 4a, 4b, 4c, 4d, 4e, and 4f , and 5a,. 5b and 5c are individually - 
connected with the mounted electrical machineiy arid apparatus idiich it is going:to operate using a manual, input unit 1, for 
example, an air-conditioner,. radio, television, a CD player, a car-navigation system, etc. Although it can be set up arbitrarily 
which push button switch and which mounted electrical machinery and apparatus are connected In the manual input unit 1 of 
this example push button switch 4a.MeDU selection. Air-conditioner and push button switch 4d A cai^havigation system, [ push 
button switch 4b ] [ telephone and. push button switch 4c ] Radio and push button switch 4f The reader writer or disk drive 
equipment of a card, [ push button switch 4e ] The on-off control of the liquid crystal shutter with which the attitude control* 
of the input unit 1 for mount and push button switch 5b were prepared for push button switch 5a all over Display D, Push button 
switch 5c is connected to television, respectively, and the mounted electrical machinery and apparatus connected to the push 
button switch concerned can be chosen now by pushing in the knob of a desired.push button switch. In order to prevent.an operation 
mistake, a character, a pictorial symbol, etc. which show each mounted electrical machinery and apparatus to which each switch 
was connected are displayed on the front face of the knob of each push button switch (illustration ellipsis). 
[0018] Next, the congjosition of the mechanism section equipped with the manual operation section 3 is e^lained based on drawing 
3 or drawing 5 . The guide plate by which the mechanism section is equipped with the cross section of the mechanism section 
with which drawing 3 contains the manual operation section, and drawing 4 and the plan for the periphery, and drawing 5 are . 
the plans showing an example of the connection structure of the main shaft of an actuator and the code board axis of rotation 
with which the mechanism section is equipped. 

[0019] The -frame 12 by which the mechanism section 11 was foraed in approximate circle tubed so that clearly frdn drawing 
3 , The actuator receptacle 13 prepared in the inside of the frame 12 concerned, and an actuator 14, The slider 15 attached 
in .driving, shaft 14a of the actuator. 14 concerned. The bracket 16 which attaches the aforenentioned actuator 14 in the 
aforementioned actuator receptacle 13 at a rockable, it was set up between brackets 16 and the aforenentioned frames 12 concerned 
— with a member 17 the 1st spring The printed circuit board 19 attached in the upper surface of the aforementioned actuator 
14 through the boss 18, The switch 20 and lamp 21 which were connected to the printed circuit board 19 concerned. The manual 
operation section 3 attached in driving shaft 14a of the aforementioned actuator 14, the manual operation section 3 concenied 
is always energized i5>ward to the aforementioned actuator 14 — with a member 23 the 2nd spring The encoder tie-down plate 
24 attached in the inferior surface of tongue of the aforementioned actuator 14, The encoder 25 attached in the encoder tie-down 
plate 24 concerned (the 2nd position sensor). Hie pulley 26 attached in driving shaft 14a of the aforanentioned actuator 14, 
The belt 27 which connects a pulley 26 and the driving shaft of the aforementioned encoder 25 concerned, Ihe guide plate 28 
which was attached in the inside of the aforementioned frame 12 and has been arranged under the aforementioned actuator 14, 
It mainly consists of coi5>ling rods 30 which connect the stick controller (the 1st position sensor) 29 attached in the inside 
of the aforementioned frame 12, the stick controller 29 concerned, and driving shaft 14a of the aforementioned actuator 14. 
[0020] The actuator receptacle 13 consists of fixed part 13a of the cylindrical shape which has the diameter idiich can be 
attached in the inside of a frame 12, and rec^tacle section 13b fonned in the shi^ of the sphericeil surface, places 
spherical-surface-like recQitacle section 13b upside down, and fixed part 13a **«s it to the inside of a frame 12, and it 



is fixed by 13c. 

[0021] When a rotaiy motor is used for an actuator 14, the external force of the circumference of the driving shaft concerned 
can be given to the manual operation section 3 throu^ driving shaft 14a. 

[0022] Tlie slider 15 is fomed in the shape of [ which has the diameter 'which can be attached in the superficies of the 
aforementioned driving shaft 14a ] a cylinder, and engagement slot 15a for attaching in one the manual operation section 3 
explained in detai 1 later is fomed in the part. It is regulatedby screw head 15of screw thread with which it is always enei^ized 
upward by member 23 2nd spring, and upper limit of moving range of slider 15 concerned was screwed in point of driving shaft 
14a by which slider 15 concerned was stretched between printed circuit boards 19 b 

[0023] A bracket 16 is one piece or plurality (in the example of drawing 3 ) which protruded on the inside of fixed part 16a 
of the cylindrical shape which has the diameter which can be attached in the superficies of an actuator 14. and the fixed 
part 16a concerned TVo aiap pressei-foot-stitch-tongue 16b, the aforementioned receptacle section 13b, and sliding section 
16c fonned m the diape of [ of abbreviation same curvature ] the spherical surface. It consists of 16d of the spring receptacle 
sections started from the sliding section- 16c concerned. It is attached in an actuator 14 by strong-fitting the lower part • 
of an actuator 14 into fixed part 16a. and engaging snap presser-foot-stitch-tongue 16b with snap slot 14b -fonned in the lower 
superficies of an actuator 14. The actuator 14 with which the bracket 16 was attached is attached in a frame 12 by laying 
sliding section 16c in the aforementioned actuator receptacle 13. and stretching a member 17 the 1st spring between 16d of 
spring rec^tacle sections, and spring receptacle section 12b fonned in. the frame 12. Therefore, if an actuator 14 can be 
rocked m the arbitrary directions to a frame 12 and the operating physical foree is removed, it will retun. to a vertical 
position automatically by the elastic foree of a menOier 17 the 1st spring 

[0024] This soma-22a in which the manual operation section 3 was fonned in the shape of [ of an operational size ] a c^ with 
the finger Approximate circle tubed switch control unit 22b installed downward from the center-section inferior surface of 
tongue of this soma 22a conceraed. It consists of 22d of the illumination sections fonned in stop presser-foot-stitch-tongue 
22c fonned m the inside of the switch control unit 22b concerned, and a part of this aforementioned soma 22a. and unites 
with a-shder 15 by engaging with engagement slot 15a fonned in the aforementioned slider 15 in stop-pressei-foot-stitch-tongue 
- Z2c. Of.eourse. in -this case, the attaching position of the manual operation section 3 to .a -slider -15 is adjusted so that 

l^l fl f '".'i r ."^ii ^} ."^ ™^ ^"'^ 20 arranged on a printed circuit- boani 19 and it may counter 

with the . lamp. 21. with which 22d of illumination sections has been arranged , on- a printed circuit boani 19. 

[0025]^An encoder 25^consrsts of carrier light-emitting-device 25a. code boani 25b fomed in disc^like^ axis-of-rotation 25c 

suRportedpossible[rotationofthecodeboani2a^ 

Between jHilley 25d and the pulley 26 attached in driving shaft 14a of the aforementioned actuator 14. as shown in 
■ \\, i! «n<'f al^^st and is carried out, and the position signal according to the hand of cut and rotation of driving 
?Jfh J^«;"tP"««J ff-" carrier light-emitting-device 25a. In addition; although illustration is omitted, the tensi oner 
> for holding tension uniforaly can also be engaged with the aforementioned belt 27 
iS^^r.''" "^^^^^ for regulating the operation direction and control input of the manual operation section 3, and 
XiSr K « T.'"'^ ' r^^"*^^ operation direction and control input of the manual operation section 3 by penetrating ■ 
«t ™f J / T ror*r ^ V° ^ established by the. guide plate 28 concemed. Drawing.4 is drawing showing 

an xanple of ^ide slot 28a fonned i„ a guide plate 28, and if it is in this exanple, guide slot 28a is fomed in t^e radial 
S S^^l » /•;?'" ^ <=f tf position PI. In addition, the signs P2, E3, and P4 in drawing, P5. and P6, 

P7, P8 and. P9 show the- position of the end of each guide slot 28a. • . 

n't °"!^"*f *° the rocking direction and the amount of rocking of 

ftnjf.f / ^'i ^,P°"*^<»' signal outputted from the position signal outputted from the aforementioned encoder 25 and 
the stick controller- 29 concemed is incorporated by the mounted computer which is not illustrated, and control of the 
aforenentioned actuator is presented with it. 

"^^I'tr^- ^ " Vri'f 2^ ^"ck controller 29 and driving shaft 14a of an actuator 14, and ball 

joint 30a. ^. It 30b minds and it is connected and the movement of driving shaft 14a is transmitted to driving shaft 29a In 
addition sl^ding^guide 30c is established by this coi5,ling red 30. point 24a of the encoder tie-down platell is inserted 
in the sliding guide 30c concerned, and the baffle of a coupling rod 30 is planned. 

[0029] In 1U113 composition, if the manual operation section 3 is operated in the direction parallel to a guide plate 28 the 

slippingwillbeproducedbetweenrecepiacle 
section 13b of the actuator receptacle 13. and sliding section 16c of a bracket 16. and an actuator 14 will rock. Since it 

Jrrrh^'^t I ?f*. °^ ^ "^''^ °^ » 14 was established by the guide plate 

PI of ST'ot'^sr alternatively rocked only in each change position P2-P9 direction from the center position 

SlJ^^of.if ""."^^^^f living shaft 14a will rock to it and one, the movement will be transmitted to driving 

hf f r^™]'^.^^ "^"^ ' '""^""^ ^' =^^1 corresponding to the rocking directi^ 

W„™ TTk T '>l^^',^^ shaft 29a will be outputted from the stick controller 29. This position signal is 

incorporated by the conprter which isnot illustrated and selection of adesiredelectric 

^ the computer concenied. when the operating physical force aB>lied to the manual operation section 3 was removed from this 
stat^ the actuator 14 was adjusted between the frame 12 and the bracket 16 ~ it returos to a vertical position automatically 
by the elastic force of a member 17 the 1st spring ■.uuwucajiy 



[0031] Moreover, if rotation operation of the manual operation section 3 is carried out around driving shaft 14a, the turning 
effort will be transmitted to code board 25b through driving shaft 14a, pulley 26, belt 27, and pulley 25d, code board 25b 
will rotate to the hand of cut of the manual operation section 3, and the position signal corresponding to the hand of cut 
and rotation of the manual operation section 3 will be outputted from carrier li^t-emitting-device 25a of an encoder 25. 
This position signal is also incorporated by the computer which is not illustrated and functional adjustment of the electrical 
machinery and ^paratus previously chosen by conputer concerned and motion control of an actuator 14 are performed. The control 
method of an actuator 14 based on the position signal outputted from an encoder 25 is also explained later. 
[0032] Furthermore, if the manual operation section 3 is pressed to the shaft orientations of driving shaft 14a, the slider 
15 connected with the manual operation section 3 and this, and one will -resist and descend to the elastic force of a member 
23 the 2nd spring. And switch control unit 22b formed in the manual operation section 3 presses the switch 20 arranged on 
a printed circuit board 19, and a switch signal is outputted from a switch 20. This switch signal is also incorporated by 
the computer which is not illustrated and decision of the electrical machinery and apparatus chosen by conputer concerned 
and a function is made, if the operating physical force applied to the manual operation section 3 after switch press is removed 
~ the manual operation section 3 — the above — it returns to a upper-limit position automatically by the elastic force 
of a member 23 the 2nd spring 

. [0033] Hereafter, the control method of an actuator 14 based on the position signal outputted from an encoder 25 is explained 
based on drawing 6 or drawing 10 . Explanatory drawing \*ich illustrates the classification of the mounted electrical machinery 
and ^paratus as which drawing 6 is chosen by the operation direction of the manual operation section 3 and it, explanatory 
drawing which illustrates the function in which drawing 7 is adjusted by rotation, operation and it of the manual operation 
section 3, the block diagram in which drawing 8 shows the control systan of an actuator 14, the graphical r^resentation which 
illustrates the mode of external force in which the load of drawing 9 is carried out to the manual operation section 3, and 
drawing 10 are flow charts which show the control procedure of an actuator 14. . . 

[0034] The manual input unit 1 of this example can choose now radio, an air^conditioiier, a car-navigation system, a CD player, 
television', a surveillance camera, an E-mail, and a telephone, respectively by operating the manual operation section 3. in 
each direction of the: left rear,, the left, and the forward left the forward right, the right, the right rear, and the back 
a front [ position / center ], as shown in drawing 6 (a) and (b). In addition, classification of the electrical machinery 
iand apparatus chosen by operating the classification and the manual operation section-3 concerned of the electrical machinery 

' and apparatus chosen by the push button switches 4a, 4b, 4c, 4d, 4e, and 4f with which the manual input unit 1 waS: equipped, 
and 5a, 5b and 5c can also be made into the combination of an electrical machinery and apparatus of the same kind, and also- 
let it be the combination of an electrical machinery and apparatus of a different kind. In this example of an operation gestalt, 
classification of the electrical machinery and 8ff)paratus chosen by operating the classification and thejnanual operation section 

-3 of an electrical machinery and epparatus which are chosen by the push button switches 4a-4f, arid.5a-5c is made into the 
combination, of an electrical machinery and apparatus of a different kind; 

[0035] Moreover, the -manual input unit 1 of this exangile can adjust "the function of the selected electrical machinery and 
apparatus concerned by operating the manual operation section 3, after choosing the electrical machinery and 2?>papatus of 
1. For exanple, ', when a channel selection of a radio station. is chosen by operating the manual . operation section 3, as sham 
in drawing 7 (a), the channel selection of a desired broadcasting station is attained by carrying out rotation operation of 
the manual operation section 3. Moreover, when the temperature control of an air-conditioner is chosen 1^ operating the manual 
operation section 3, as shown in drawing 7 (b), elevation or descent of an air-conditioner of setting toirperature is attained 
by carrying out rotation operation of the manual operation section 3. . . 

[0036] The control system of an actuator .14 has composition shown in drawing 8 , and the manual ir3)ut unit 1 concerning this 
example of an operation gestalt can add now the external force illustr'ated to drawing 9 to the manual operation section 3 
by controlling an actuator 14 by tiie procedure shown in drawing 10 according to operation of the manual operation section 

3. - - ■ ■ 

[0037] namely, , the patterns 45a, 45b, and 45c which encoded the drive conditions (an output value or output mode) of the actuator 
14 according to the operation field and each operation field of the manual operation section 3 to R0M44 with.vAich the computer 
concerned was equipped while the actuator control system of this example fonned the collating section 42 and the pattern 
selection section 43 in CPU41 with idiich the conjHiter in Dashboard A was equipped, as shown in drawing 8 ... is meirorized 
Moreover, Display D is equipped with the position signal detecting element 46 which displays operation tracing of the manual 
operation section 3, while downloading the signal from the stick controller 29 to the aforementioned computer and outputting 
the pattern selection signal according to the operation field of the manual operation section 3 to the aforementioned table 
selection section 43. 

[0038] Drawing 9 is v*at graph-izes the drive pattern of the actuator 14 moaorized by R(M4, and illustrates it. The pattern 
with which drawing 9 (a) carries out the load of \he vibration of the fixed mode to the manual operation section irre^ctive 
of the rotation of the manual operation section 3, The pattern with which the rotation of the manual operation section 3 increases 
drawing 9 (b) and which is alike, therefore carries out the load of the shocking vibration to the manual operation section 
periodically. The pattern with which the rotation of tJie manual operation section 3 increases drawing 9 (c) and which is alike, 
therefore carries out the load of the vibration of other modes to the manual operation section periodically, Ihe pattern with 
which drawing 9 (d) carries out the load of the external force of the pin center, large return direction to the manual operation 
section 3, and drawing 9 (e) are patterns **idi carry out the load of the big feeling of resistance to the manual operation 



section, when it becomes the amount as which the rotation of the manual operation section 3 was determined beforehand. Since 
the feeling of resistance accompanying rotation operation is given to the manual operation section 3 when the pattern of drawing 
9 (a) is chosen, fine operation of the manual operation section 3 becomes easy. Whenever each radio station aligns when tuning 
in the radio station which showed drawing 7 (a), for example since aperiodic feeling of a click is given to the manual operation 
section 3 when the pattern of drawing 9 (b) or drawing 9 (c) is chosen, a channel selection of a radio station can be easy-ized 
by the load of the external force being made to be carried out to liie manual operation section 3. Moreover, since the manual 
operation section 3 can be automatically returned to a pin center, large position when the patteni of drawing 9 (d) is chosen, 
temperature control of the air-conditioner shown, for example in drawing 7 (b) can be easy-ized. Furthermore, when the pattern 
of drawing 9 (e) is chosen, an operator can be made to do learning of the operation limitation of the manual operation section 
3. 

[0039] Hereafter, the control procedure of the actuator 14 by the conputer is explained based on drawing 10 , referring to 
drawing 8 . 

[0040] If an operator presses the push button switches 4a-4f, or 5a-5c, a switch signal will be outputted from the pressed 
push button switch, and the electrical machinery and apparatus corresponding to the switch signal concerned will be chosen 
(Procedure SI). The position signal detecting element 46 incorporates the switch signal, outputted from the pressed push button 
switch, and displays the selected electrical machinery and apparatus on the display screen D (Procedure S2). If an operator 
does rocking operation of the manual operation section 3 from this state (Procedure S3), the signal according to the amount 
of rocking and the rocking direction of the manual operation section 3 will be outputted from the stick controller 29 (procedure 
S4). The collating section 42 collates the output, signal from the stick controller 29 with the reference value for collating,- 
and decides the rocking actuated valve position of the manual operation section 3 (Procedure S5). It outputs a pattern selection 
signal to the pattern selection section 43 while the position signal detecting element 46 incorporates the output signal from 
the stick controller 29, chooses the function of the electrical machinery, and apparatus according to the rocking actuated 
valve position of the manual operation section 3 and displays the selected function concerned on the display screen D (Procedure 
S6). The pattern selection section 43 is two or more patterns 45a, 45b, and 45c which incorporated the pattern selection signal, 
and were memorized by R0M44. . . The pattern corresponding to a pattern selection signal is chosen from inside (Procedure S7). 
If an operator does rotation operation of the manual operation section 3 from this state (Procedure 88), the signal according 
= to the rotation and hand of cut of the manual operation section 3 will be outputted from an encoder 25 (procedure S9). The. 
•collating section 42 collates the output signal from an encoder 25 with the reference value for collating, and decides the 
rotation actuated valve position of the manual operation section 3 (Procedure. SI 0). The position signal detecti^^g el onent 
46 incorporates the output signal from an encoder 25, and displays the adjustment state of a function on the display screen 
D (Procedure Sll). The collating section 42 decides the output value of an actuator 14 from the pattern chosen in Procedure 
S7,' and the rotation actuated valve position of the manual operation section 3 decided in Procedure SIO (Procedure S12).. 
Subsequently, the output value decided in Procedure S12 f ran the driver 47 is outputted, and an actuator 14- is driven (Procedure 
S13).: The- manual operation section 3 drives with an actuator 14, and the external force from an actuator 14 is transmitted 
to an operator throu^ the manual operation section 3 by this (Procedure S14). Hereafter,, the procedure of SI or S14 is repeated. 
.[0041].«f - like, since the manual input unit- 1 of this example carries out the load of the predetermined external force 
to the manual operation section 3 with rotation operation of the manual operation section 3, an operator can know the content 
of operation of the manual operation section 3 hy blind touch, and it can make operability of the manual operation section 
3 good 

[0042] Moreover, the selected function can be adjusted by rotating the manual operation section 3 around driving shaft 14a. 
When the manual operation section 3 is rotated -around driving shaft 14a, the turning effort Namely, driving shaft 14a, It 
is transmitted to code board 25b through pulley 26, belt 27, and pulley 25d. Since code board 25b rotates to the hand of cut 
of the manual operation section 3 and the position signal corresponding to the hand of cut and rotation of the manual operation 
section 3 is outputted from carrier 1 ight-emi tting-device 25a of an encoder 25 By downloading this position signal to a computer, 
necessary functional adjustment can be performed according to the procedure of drawing 10 . 

[0043] For example, when the manual operation section 3 tends to be operated and it is going to change the setting toigjerature 
of an aii-conditioner, although the change of setting temperature is gently performed when the control input (rotation) of 
the manual operation section 3 is small, if the control input (rotation) of the manual operation section 3 is enlarged, the 
change of setting teii5>erature will be performed at hi^ speed. For this reason, if there is no feeling of resistance in operation 
of the manual operation section 3 in any way, the control input (rotation) of the manual operation section 3 tends to become 
large, it will become difficult to perform the minor change of setting temperature correctly and quickly, and operability 
will become bad. Then, when the control input (rotation) of the manual operation section 3 becomes to some extent large, an 
actuator 14 is driven and the load of the feeling of resistance is carried out to the manual operation section 3. Since it 
can know sensuously that a user's control input (rotation) of the manual operation section 3 will be too large, and setting 
temperature of an aii-conditioner cannot be finely tuned by this, setting teii?)erature of an air-conditioner can be finely 
tuned correctly and quickly by making small the control input (rotation) of the manual operation section 3. In addition, it 
can replace with the ccBwsition which gives a feeling of resistance to operation of the manual operation section 3 in'the 
stage to which the control input (rotation) of the manual operation section 3 became to some extent large, and it can also 
constitute so that a different feeling of resistance may be given to the manual operation section 3 one by one according to 
the control input (rotation) of the manual operation section 3. Moreover, although the above-mentioned explanation e^qilained 



taking the case of the case which increases the control input (rotation) of the manual operation section 3 where it is alike, 
therefore adjustment speed, such as setting temperature of an air-conditioner, increases, for exanple, when [ which the 
operating speed of the manual operation section 3 increases ] it is alike, therefore adjustment speed increases, a feeling 
of resistance can also be given to Uie manual operation section 3 by the same method. 

[0044] Moreover, when push button switch 5a is operated and the attitude control of the input unit 1 for mount, for exaii5>le, 
the height adjustment of a handle, is chosen, it sets. If the manual operation section 3 can be operated with the same feeling 
of resistance regardless of the movable range from the present handle height to the movable end of a handle, since a user 
cannot grasp the movable range of a mounted electrical machinerv and apparatus The movable range to the movable end of the 
direction which it is going to adjust from the setting hei^t of the present handle is large. The case where the control input 
(rotation) of the manual operation section 3 is enlarged, and handle height can be quickly moved to tai^get height. When the 
movable range is small, makes small the control input (rotation) of the manual operation section 3 contrary to this and it 
must be made for a handle not to have to collide with the movable end Such suitable operation cannot be performed but it is 
easy to start un-arranging [ that the hei^t adjustment of a handle takes a long time, or a handle collides with the movable 
end at high sfpeed, and a shock occurs ]. 'Rien, if the movable range of a handle is computed by mounted computer and it is 
made to carry out the load of the feeling of resistance according to the size of the movable range to the manual operation 
section 3 with an actuator 14, since a user can realize the movable range of a handle at the time of operation of the manual 
operation section 3, he can operate the suitable manual operation section 3 according to the movable range, and can cancel 
above un-arranging. In addition, calculation of the movable range can attach position sensors, such as an encoder, to the 
actuator, for perforaing attitude control of the input unit 1 for mount, and can be.performed by downloading to a coinputer 
the position signal outputted from the position sensor concerned. 

[0045] Furthermore, the user of a manual input unit 1 has a strong person and a person with the weak force. Tlierefore, if 
the operating physical force (feeling of resistance) of the manual operation section 3 is fixed, for a strong useri operation 
of the manual operation section 3 is too light, fine tuning of the input unit 1 for mount is difficult, and for a. user with 
the force weak en the contrary, operation of the manual operation section 3 will be too heavy, and will produce the case where 
large adjustment of the input unit 1 for mount is difficult. Then, if the operating physical force appl ied to the manual operation 
section 3 by mounted computer is conqjuted and it is made to carry out the load of the feeling of resistance according to the 
.size of an operating physical force to the manual operation section. 3..with an actuator 14, since theoptimal feeling of resistance 
for each user caii be given, a feeling of operation good also to a user with the weak force.can also be given to a strong user. 
:In addition^ calculation of the operating physical force applied to the manual operation section 3 can download to a computer 
the position signal outputted from an encoder 25, and can be performed by calculating the acceleration of change of a position 
signal. . • 

[0046] In addition, it is possible it not only to give a feeling of resistance to the manual operation section 3, but to apply 
external force to the sense to which the manual operation section 3 is moved. For example, when moving the manual operation 
section 3 in the direction downed in volume on the contrary, so that a feeling of resistance may be sensed^ when adjusting 
-the volume of the radio mentioned :later or a CD player and moving the manual operation section.3 in the direction which raises 
volumci the load of the external force can be carried out to the manual operation section 3 so that a feeling of acceleration 
may be sensed. Since volume can be promptly extracted to down volume. while being able to cancel un-arranging. [ that the sound 
which comes out to the vehicle interior of a room becomes large suddenly ] in caise volume is raised if it does in this way, 
it is cancelable un-arranging [ that conversation is prevented from listening, or the conversation of an audio ]. 
[0047] These control of each can also be performed by manorizing beforehand necessary pattern data ^ich are illustrated to 
R0M44 with which the canputer was equipped at^ drawing 9 and drawing 10 . • . ; 

[0048] In addition, two or more patterns with which the output values of an actuator 14 differ are beforehand manorized to 
the computer about each contents of operation of each electrical machinery and e^aratus, and the pattern suitably used for • 
control of an actuator . 14 can be switched according to liking of a user. The change of a pattern can equip for exanple, the 
manual operation section or its near portion with the switch for a pattern change (illustration abbreviation), and when a 
user operates the switch concerned suitably, it can be perfonned. Moreover, a conputer recognizes each user' s ID and can switch 
a pattern automatically. If it does in this way, since the feeling of resistance which acts on the manual operation section 
according to liking of a user can be changed suitably, pperability of the manual operation section can be made better. 
[0049] 

[Effect of the Invention] While according to this invention attaching an actuator in a frame free [ rocking ] and detecting 
the rocking direction and the amount of rocking of the actuator concerned in the 1st position soisor Since the hand of cut 
and rotation of a driving shaft of the actuator concerned are detected in the 2nd position sensor For exaiBple, hy being made 
to perfoiTD functional adjustment of the mounted electrical machinery and a^sparatus which chose the mounted electrical machinery 
and i^jparatus v^ich is going to carry out functional adjustment by switching the rocking direction of an actuator, and was 
chosen according to the rotation of a driving shaft Selection and functional adjustmait of a request of a mounted electrical 
machinery and apparatus can be performed in the one manual operation section. Moreover, since the manual operation section 
is attached in the driving shaft of an actuator and it was made to carry out the load of the external force according to the 
contents of operation to the manual operation section A user can be notified of the contents of operation of the manual operation 
section by blind touch, a user Since the manual operation section can know sensuously whether it is operated at the rate of 
the request of only the control input of a request in the direction of desired, the operation mistake of the manual operation 



section is prevented and operability of a manual input unit can be made good. Moreover, since the manual operation section 
was attached in the driving shaft of an actuator, the power transmission device which connects the manual operation section 
and a driving shaft becomes unnecessary, and a miniaturization and lightweight-izing of a manual input unit can be attained. 
Furthermore, since it has only one actuator, a miniaturization and lightweight-izing of a manual input unit can be attained 
also from this point. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the installation state to the dashboard of the input unit for mount concerning 
the example of an operation gestalt. 

[Drawing 2] It is the plan showing the indoor state of an automobile where the input unit for mount concerning the exanple 
of an operation gestalt was attached. 

[Drawing 3] It is the cross section of the mechanism section containing the manual operation section. 
[Drawing 4] It is a plan for the guide plate with which the mechanism section is equipped, and the periphery. 
[Drawing 5] It is the plan showing an example of the connection structure of the main shaft of an actuator and the code board 
axi-s of rotation with which the mechanism section is equipped. 
. . [Drawing 6] It is explanatory drawing which illustrates the operation direction of the manual operation . section concerning 
the example of an operation gestalt, and the classification of the mounted electrical machinery and apparatus chosen by it. 
[Drawing 7] It is explanatory drawing which illustrates the operation direction of the manual operation section concerning 
the example of an operation gestalt, and the classification of the function switched by it. 

[Drawing 8] It is the block diagram showing the control system of the actuator concerning the exainple of an operation gestalt. 
[Drawing 9] It is the.graphical representation which- illustrates the pattern of , the external force by which a load is carried 
out to the manuar operation section concerning the example of an operation gestalt. 

[Drawing 10] It is the flow chart which shows the control procedure of the actuator concerning the example of an operation 
- gestalt. 

[Drawing 11] It is the inside view of the automobile in which the example of installation of the input unit for mount concerning 
* the conventional exaji5)le is shown. ; - 

[Drawing 12] It is the side elevation of the input unit for mount by which the conventional proposal is made. 
[Drawing 13] It is the plan of the manual operation section of the input unit for mount shown in drawing 12 . 
[Drawing 14] It is the plan of the guide plate included in the input unit for mount, shown-in drawing. 12 . ■ 
[Description of Notations] - 

I Input Unit for Mount. • 

.2 Case • . - * 

3 Manual. Operation Section 
4a, 4b, 4c, 4d, 4e, 4f Push button switch 
5a, 5b, 5c Push button switch 

6 Volume Tongue 

7 Card Slot . ' • . . 

8 Disk Slot : 

II Mechanism Section 
14 Actuator 

14a Driving shaft 

25 Encoder (2nd Positicm Sensor) - 

29 Stick Controller (1st Position Sensor) 

41 CPU 

42 Collating Section 

43 Table Selection Section 

44 ROM 

45a, 45b, 45c Table 

46 Position Signal Detecting Element 
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U-A 1 2 hL(Dm\ZWi^^Ht;im 1 fi^agp** 1 7 i:. 

bmIBT^^ilx--^^ 1 4cD±®f37K;;^ 1 8^:;^LTlxO 

^:ix-^ 1 4(D^ii^1 4 afcqxOMltbttfc^BJg 
<tg03ii. ^^^B^f^gD3*:g3|g7^f^aX"^ 1 4 



r3**UT«B#±rSitJ3(^»t-^S2rS*aSD«2 3i:. mf 
IBT^^^aX-^ 1 4cDTMIl?XOf^Itt>ti)cX>D- 
^'lXfTfS2 4h. ^^x>=]^yiXW52 4lC^»9f^(t 
^tifcx>D-y (^2{SSt-t>+^) 2 5hx b5IBZ^ 
5^ilX-^ 1 4(DffiiJfft 1 4 afClX«9Mltt)tLfc:r-iJ 
-26^. ^t^^-'J-2 6hfi?liBx>D-y2 5c7)|g 
iiliE6h«:ilg-r^'^;U h 2 7 Hulfi:7U-A 1 2 0)1*1 
SJcqxtXrfltibn. Bf|iBT^5^aX-^ 1 4(DT75-fCgB 
g^;txfc:y^ Kt5 2 8h. mjifi:7U-A 1 2(7)F*0®fC^ 

■t^) 2 9.hx ^'ig::<7^-f »y^=i>hD-^2 giigulfir 

^=^D.JL^^\ 4(Z)|giftiai 4ah^2*£rsatS»3 
Oi:A^b»^lClg^^tirt\:So 

[0020].7^>7^^x-^glt1 3li. T'b-AI 2 

3a^, J*iD*^(3ff^^#ti;t^l:fgP1 3 bh;b^t>4gfi3c# 

nrfcO. J*Mt«a)SltgB 1 3 b^rTfpJ^lCLTx 

gPI 3aA<:7U-Al 2<DP*3®l3*al; 1 ScTfU^^tl 

. - ... 

[00 21 ] -r.^^o.H-^^ 1 4l3lH]lS^-^^^Ufc 
[0 0 2 2] 7.^^^^ 5]iV mJlBSgiilftl 4 a(Z)^i.M 

- f9 . ^o-gpfc(±. »f;:i¥*ffl(clftRSt-s^»«ftSP 3 ik 

-W\Z'^K>i'^\f:htz.^^<D%'^M^ 5.a>b<ff^^^tLTU • 
-2)0^15:^:7^^1 5li..7^g>h«tfi1 9hC0Fp^lCli 
nfcS 2 f^*agp« 2^3 J: oT«B§±rB] 1 .: 

Ifjtfti 4 aa)$fesagpi::i^^^K>b;fei;©;tei;fli 1 5 bl3 

[0 0 2 3] T^^^T'y K 1 6(i. 7'>75^jlX-^ 1 40[> 

a hx ^iSlg^gp 1 & a(OPm\zmSi^iixtz. 1 <@73S« • 

»f@.(®3a)^j7!iix 2m) (o>f.i-^^zrn{^ sbt.tti 

IB^Itgp 1 3 b^BS(3l-fti^a)i*®«f-j^^^tt>^Slb 
gpi 6ch< ^iSSijjgpi 6cJ:»9t;}'9iec^4xfc(fia 
SItgPI 6 dhA^^ffifig^tiXfcOx S^gpi ealCT' 
^f^nx^-^l 4a)TgP^^K^Lx T'^^jlX-^^I 
4 ©TgP^MlCjf^^ ^h.ti>^i-^:^yM\ Ab\ZX±^yy 
/R1 6 b4:^^^^:i^lc:J:oTx 7^^^jlX-:$7 1 4 ' 

^^ilx-:$^ 1 4li. iiiigp 1 6 c^tulBT'^^iix- • 
^Sltl 3lciEgLx IffeSltgpi 6dh:7U-A1 2 
\zmm^ixt:L\t*^Si\m 1 2 b iiflDFB^f;:^ 1 tf*agp*t i 

7^:?ii^-r^^ tfC<t^T. T'U-AI 2lClX'9frl-|te» 
tli»o L/fe;5)<oTx T^5^ilX-^1 4fi. :7U-A1 

:^4:l»lttfx Sll^fcgPWl 7fl[)»t4*lCJ:^Ta»65 
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[0 0 2 4] ^mmn\^3\t. ^mizxm'^-^nkt^:^^ 

^0+-^«yrttl3ff^^^ttfc*1*g|J2 2a^. mm^^W 
<D7.^ •y5^»ftS02 2 b m^T.^ »j^mim2 1 b 

(DF*9Ml::Jf^^^tife^±/T\2 2 ch. mJiB*1*gP 2 2 a 
CD-S0fcjf^^^tLfcBe^gB2 2 d ^A^t>4S^^nT^> 
0. i^Jh;n2 2 c$:Buie7.^-f y 1 5(CJf^^^ti)c<S^ 
)S1 5 alc^^-r-Sc:jhI3<l;c3T. :^^-f y 1 5 fc— (* 

Ib^tb^o 3C0Pgf-|^, X>f »:/f^}gftgU2 2 

ba)^5SgIJA<r'J > hSte 1 9 J:f3iBM^Hfc:^'f 
2 0h«|o)L. B^7fegP2 2 dJb<riJ>hSt51 9±l::iB 

g^tt^^>r2 1 h^rS]-r:g><fc^i::. ;^^>ryi sic 

[0 0 2 5] x>D-y2 5(i. §^7fem^2 5 ail. 

5 h^mw^t^\z.^^r^mmii2 b c ^miaiii^ 

.2 5 Q\zm^-^KtzL-y-^} - 2 5 dh;b^t>J&^o V-'J 
-2 5 diiS5IBT^9^3.x-i$' 1 4<DSglblft1 4alClX 

IC^JU h 2 T^^^gjiHt^nxfcO.. IEibfai-4 a (7)11] 

t5:frfS];Ri/[2itegi3i:S i:fcteafi^/)«^«7fe«^2 5 a 

7^ > ^ 3 :^- ^^^^-S C: t T' ^ o 
[ 0 0. 2 6 ] ;b'-f Kffi 2 8 li. ^KSf^gP 3 (D^^^^rSj 

J:dlCv^M:bV K^S 2 8 lz:F^^i^^tv;^:^'>r K>S2 8a 
:.f;:T^5^^x-^ 1 4a)|gibtti.4a*Sii-r^c:hrc 

J;•p^^)&:oTl^^o EI4[^> ^bV. K« 2 8iZff$^^tt'i> 
:«^-f K»2 8 aflD— W*^-rE|-e$,oT. *^jrcfeoT 
:b'-f Vm2 8 aA^ 4''^L^^|^§P i ;b^ib 8;^f^lc5Sl/ 

:3-, P4, Ps, P6, P7 , PS, P9li. ^^'-T K 

»2 8 aa)5t^^gP©fiiB*:^LTtvJg»„ 
[0 0 2 7] 'y>7=]> >n-^ 2 9li. lElifS 1 

4 aCDSii;^fa];5tt/SB)S(c^»D;tfi[EfS^«:ai:tjt- 

ISXT^^f 'V^=i>hn-^2 9A^eaj:^^:K^fiLg<t-^ 

BuiB^ 5^ ^ X - 4^ (DSflailcet;^ tti) o 
[0 0 2 8] 5iS^3 0li. 'y^D> ho-^ 2 

9a)|gii$S2 9 a;5^tFT'$7^iLjr_^ 1 4(7)|gij!)$ft 1 4 
a^i*i^30a. 3 0b:n^LT3e^nTJ5 0x liili 
{A1 4a©B§4:ffi»M62 9afcejlt--5o CI© 
3 0 {ZXnmsiS^i K 3 0 c A%1IS^h.Tfc 0 V S 
aiilbl^'-f K3 0 clCliX>=)-'$^?5t{Tl-«2 4CD$fe^gP 
2 4a*<»A^4xTUT. 2e»3 Oa){5IO±i«)A<0 1» 

[0 0 2 91 *^j()^^48J5ElCi3i^T. ^iS^f^§P3 4:tf-f 



KtR2 8^:^^Tfe^^^p]^c^^t•r^h. 

^^zLX-^g:(:M 3C0^ftSP1 3 bh^^^'V h 1 6 

oDlSiftgpi 6 ch(Z)FBiiC}t»:)*±i;T. T^^f^^ix-rS? 
ift 1 4 ali. :tr^ Ktt2 s\zmm^Kt:Lmm<Dis ^ k 

S2 8 afCMii^tiTt^^(DT% T^^=LJi-^ 1 4 
lix K»2 8aa)*'C^ffiSP i /)^t>^^^iiiaP 2 

-P9 (Df5\^\z(J:>^^m^Rmzmm'^h.^o 

[0 0 3 0] Z0^o\Z{^XT<p^=lj::.-^ \ Ammh 

r^t. ^tlt-wzmmtA^ 4a*<sij)U. ^©is^ 

A<x 31i^*^3 0:^:n^UTX7^-f 'y^D>KD-^2 9® 
igiblft 2 9 afcHS^tis Xx>f »y h D-^ 2 9 

A^biBift$4 2 9 a©^gii}^fp];5tmsiJ)Mic^^jJD-r^fia 

<t-^/)<£iJ^tj^4x^o ZOiiLSm^lt. El^t3&l^3>t! 

i^3izfiux.i^tir^mnt)^^< ti. ^ a 

It. :7u-A i 2 ty^^try ^ e tcDmizm^^rita 
mMti^^m \ 7<Dmtt)\zj:^i:B3m\zmm{iLmz 

[GO 3.1 y^tz. .^mmi'^^]\3^^m^^^ 4ao:>^K> 

. I^Sfe^ftr^ ^(7)[2]^:^/3<|gfi)|ft 14 a . r- U • 
-2 6.^;US 2 7:Silfy-V-2 5di^ift^LXZ2- K 
2 5 b iZBm^ti. ^ttSftgP 3 fl[)[slte7^[p}J3-) - K 
15 2 5 b^^[s]|£^nT< x>D~^2 5<D^^7fem^2 

5 aA^t>^ib^^^tgP3©^Elfe7^^p}^l/^2]feml3m».■r^ 

>t!^ --$^1:11x0^2.^ tlx ^iS=i:^tf:i-^i::cfcoT. 

1 A<DS}mmt^nt>ti^o :r>:3-^2 St^^lhiDt^ 
ti^(ia{t-^lc:S-:5<T^5^ax--$' 1 4(Z)*W;^ai:: 

out*,. 'ik\zmmi-^o' 

[0 0 3 2] ^t>lCx ^ib^ftgP3*:|gii*41 4a(D}4 

:^i^izw&T^ii. ^mmi'^^^sRuzHhL^mzmi^' 
^*it^:^^-( yr 5t)<m2 if fegptt 2 3 owtitt \ztn l 

XTmr^o "tLX^^Mbmim^Slzmm^Ht^Ts-f y 
^^lftgP2 2 b/)<:rij>hSte1 9±\Z&m:^titz7c^ : 
y^20^nKL. -^fr2 0t^^:i-( ^y^mm)^a^ 

ti^ix^o ZL(DX^ y^mm*. ElTj^L/fet^ziVtfJL- 

¥lb^itgP3lcjbD;it>4x;^c^f^:^^|feJ< ^Ib^ 
<tgP3li. MIB^ 2 If ^aSPW 2 3(D®ti:^jlCct oTgiS 

[0 0 3 3] KkT. x>D-4^2 5*^t»ai:^^tt^{iia 
M-^rcS-:J<7^^^ax-5^ 1 4(D*ijai:&a*. EI67i 
1 OrzS^UTlftB^r^o B6li^i&lSftgP3(D« 

i^:?^|S]h^til::J:oTS«^ti^^mS^^tfcDfiS«J4: 

ff^j^^r^iftB^gi. @7i±?^a^tgP3a)0K^fth^*i 
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10 0 3 4] :^mo:>^Mbxtimmut. me (a) , 

(b) iZTjkTJ^oiZ. ¥ii)«ftgU3 4:-t?>^teg^K) 
±t'^*-f>.3 >5>;^7^A. CDTTL---^, T^L-t'va 
-f'v5^4a., 4b, 4c, 4d, 4e, 4f;5^t/5a, 

5 b, 5 cizj:,^xmvi^ti^mmmi^(om^itm^^ 

f 1/ 5 . a 5 c I' ct T^t^^ ;K ^ H^^tK^JfigiJ ^ 

1 0 0 3 5 ] *^ja)¥iiA:*j^® 1 ji. . l.cDSm 
mu^miRLtz'ik. ^»^ft$P3*igft-r^3iiicj:o 

'^^T'^-y^mcommtimm^tir^^^. mi (a) ic^ 

EI7 (b) (3^x-r.fc-5f3. ^»S6ftgP3 4l5]S 

[0 0 3 61 ^mmmm^mizm^^mxtimm) it< r 

^^^^-^1 4C0SiJffl)v>^TTAA<®8fC5^-r«rich3& 
aT^iO., 1 OlC^-r^iHT'T^^zLX--^' 1 4^^iJ 

-^fciS;i e,t^ycC p u 4 1 \z^ m^t^A 2 t.n^-> 

^«SM3h«:l9rlt^^itf::. ^iSn >tf zL-^^^iciix. 
e»4xfcROM4 4lC. ^E)!^f^S(J3cD}gf^^Mh^tgft 
««lCJSi;fc7'^7f^3.X-d' 1 4<Dffil!)lfe(* (aiAfiHlc 
l^lid5;^^-K) ^f?-^fbL^c/ti^->4 5 a, 4 5 
b, 4 5 c • • • ^U^r^o ^tz. iulB3>tfa--'$' 

tbuIBt^- ^ju^i/^g04 3 iz^ij^f^gp 3 (omi'pmmiz 



[00 3 8]E19li. R0M4 4(Ciejg^;Kfcr^5^a 
Ji-^ 1 40ffiB/'f^->*^-^:7<bLT0"J^v-r^t<D 
T^oT. 119 (a) li^i!jl^f^SD3(D®teg(c}fijt>^ 

El 9 ( b ) (i^iimSU 3 (D[H]|E«;b<ii*D-r IC 

{^9 (c) li^iimSPSosi^MA^ii^jDr^l:: 

^/YlS7->; 1219 (d) fi^ib}^i^gP3[Ci3>i$^- 

^ftgP 3 COIUSM A<^d6^A6 t>;K/cfilC^^ ^ h 1 13^ 
ii)lgftgpi3:;*c^ 4^J&Si;®*^?5*i>y^i$^ - vrfe^o H 
9(a) o/t^->/»<^«^HfciS^. ^»»f^gP3f;: 
fiSfeJ^ft f 3 f^H d ffi ^ H ^ CD T . ^ii^ft gp 
3cDa^ft*<^^lz;5:^o I2J9 (b)..XIiE}9 (c) G) 
yt^->A<iltR^tLfeJS^. ^B«ttgP3l3fi/i)WW3&: 
^ U.»;/^/S^<{^-^^n^CDT'. ^J;i(^ia7 (a.) iZTjkL . 

^fc^lbJlftgp 3 \Zi^tjt<nJ^t.H^ Ji^ \ZT^ ZtlZ 

^9 (d) (7)/t^->;6<il9^^ti^^^l3(i. ^ii - 

^^(DX-. iWx:lf|g|.7 (b).r3^L/^X5'=i>CD;BjgS • 
S5^^^{b^^c:^/)<T§^o ^:e>fwx •|i!9 (e ) cD/t 

^ ->t<m)R^tit^m^izit. .^ft%ic^ajif^gp 3 <d ' 

[0 0 3 9] i:jlT. .3>ea^^(C.<t:s,r^^iiX— 
[00 4.0]^ft#;!)<}f|pX-f »y^4a'-4f , 5 a- 

gP46l^. W&^titzWm:^^ y'^J:Othti^HtziX>( • 

<tgP3^}iiS^ft-r^h (^j!iS3) . x7^<.y>7D> 
ho -^2 9A^t>^ii^^tgP3c7)^|liSM;Rl/fllli:?^f^lc 

;^7^-f •v^=i>SD-^2 9*^^,(Dai^(i-?^:B^^ffls 
mm.^m^\^. *aisftgP3a)jiij)^fttug^$i^rs 

(*JffiS 5) o (iS<i^eiajgP4 6li. :;^7^<-:/^=i> 
Ka— ^2 9/)^t>a)ai*fi-^«:lX»93iA,Tx ^B^f^gP 
3a)}iiiigft{iiafii£ii;^am^sl(Z)^tg:&jliRU. u 
Wim^^h,t:Lm^^m7rmmD\zm^^-t^himz^ /t^ 

->S»?gP4 3lC/T5^->^J^?(t^^ai:^^^ (^HS 
6) o /t5^->S«gP4 3li. /t^->SlR<l^«:|XO 
R0M4 4fcat8^tifc»acD/t^->4 5 a, 
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4 5b. 45c. . '(Dtpf)^P>J^^->miRmmzn^ 

> 3 - y 2 5 lifilltgD 3 (Di5JiEa;Ri/i5]fe:&ro]»c 

C0[5]fe!^°miMh*^t>> -T^^f^ax-^' 1 4a)ai^fii4: 
iS^-r^ (^JUS 1 2) o K^-f /\'4 7;!)^t>^ 

^1 4 4Sgiir^ (^ffiS 1 3) o ZtiiZJ:^X. 
mgP3/)<:p>7^zLX-^ 1 4i::j;-3-j:|gu^;^^ ^IS 
i^f^gP3:S::/hLT7^^f^iLX-^ 1 4 A> t»c3[)^:;^3;b^lgit 
miZBm^H^ (^ms 1 4) o J-XT. S 1 73MS 1 4 

^M^^^^COTf. im^(i*l!)!iftg|J3(3Dfigff^|*|^:S:7^ 
[00421*^. ¥»»ftSP3 4ig»tli1 4aOi^^ 

iz\°imT^ z tL^zj:r:^x^ mm-^Ht^LmntcDrnm^no 
z^t<x^^^o.BDt>.^mmn\\3:^mmn^ 4 a(Z)iB 

.2 6. K 2 7RXfzr^ij~2 5 d^:n^LT3-Kt5 
2 5 .bi::feii^tVx.-^iSiiftgP3(C)i2]|5^iRilc:3~ Kts 

2 5 b/)«[5)ts^tLT. x>3-^2 5a)S^7fe^^2 .5 

[0 0 4 3] «^J:iff. .^ii^ftg0 3:fe^ftLrx7'3> 

¥ift^ftgP3(Z)Sf^a (laSa) 
^^<-r^^;,^^>gSa)li^}^;6<igi^TrfTt>h,-2.o Z(D 
fcto. ^»S<tgP3(7)S^tlc^5Ie>^&^A®*^;5:l^t. ^iS 

mmttmi^i^oizt^^o ^zx. ^mmi^us 
^^Lji-^ 1 4immLx^mmin\^3{zimmi:n^ 

T^o zixizj^^x. X— tfii, ^ifti^f^gp 3 (D^ftM 

OfeM) 3!)^:^§-rfrTX7D>C7)iS^;gg:g:a^ST:r 



73 >(Dl5^;gjecDaS?S«:IE{i;b^o2lS/c:?T^ Cl h/)^ 
Xt^o t^^. ^iJ)!^ftSB3(7)»f1^a (Elfia) 

< ^^^t^m'ix^mmmj^3(Dmmzim®^ 
M-^t^mmzi-t^x^ ^mmi'fi^3<Dmwm: 

S) izi^cx. Sfe^}fttt^>g:^»igf^sp3icjis;A:f^^ 

lix ¥iftjsftg0 3 (D^fta (sisa) ^mtut^izLtz 
A^oT. »J;^«^xr3>a)ift^>gjg4^h'(Dpsitig>b<± 

^&^^^ntuT^izLr^t<^xmmm^t<±t<^m^\z 
t X lW«a):?^>iiC5fc oT^li^tSP 3 izi&tfim^n'^t 

^ZttX^^o 

[0 0 4 4] ffln::<>f ':/^5 afe^^^tLT*iEffl 

(o-^mm^xcD-^m&mizmm^ < . i5i 

l^(Dojmm^X(D'ojmmmti^:k:^ <.v ^lb}SftgP3a)^ 

is^*T-^is-ct^i^-^-\i>.. ztititRMiz.'.-ojmmm 
A^/j^^<.^iiji^ftgp 3 cD^fta (lEitea) ^/jx^< L 

M^^r ^ J: z> lzTtH^< X - 1f li^ibJgftgP 3 <Dmim 

iz/\>Kj].<o-BjW)mm^mmT^zt.t}^x^:B(Dx; or 

T'§. m^(D^m^i:mmT^Ztt)<X^^^ oj 

-^\z^xOjl<t^zUzJ:^x^n'?ztt)<x^^o 
[0 0 4 5] ^eiCx ¥»A*Saicr)X--1f|3|i, ^ 

rci:c»Tfi. ^iftsiftspsojaftA^g-r^T^sffiA^ 
> tTiL - -j^ izx^nmm^ 3 iciD^ "b^^c^f^ * tsas 

lcT^ifilgftgp3i3^?S5-r-5J:dfc:t-*tJf. m®x- 
'^tzmSm&tnmi:n^T^Ztt)<X^^(DX. ttt^ 

L^a-ifict. :^J*^^t^x-tfi::ta»«:ffiit®*-^;i 
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[0 0 4 61 *D^T. ^mmim3\zmm^-^7.^tz 

i^^tgp 3 ^ii;b^r t^iz itimm^m i: ^ ^ n . 
\zimmmim iz^&mni^ 3 iz^ijiM^r 

^Ztt<'Z'^^o Z(DJ:z>\zT^t. "^m^y^yyt^ 

mzmmi^izth^^^t^MJz:^^ < f^:^ ti^-^ r^^^-^i: 

;h,^ ^ i> o fc:^tU'^^^)gT t ^ o 

[0 0 4 7] Ctt-bCD^ftO^t. 3>t:iL-^lCiigxt> 
ixfcR0M4 4l3. ^9:^1/111 0(3«»J^x-r^cfc-?&F/r 

. [0'0 4 8j^^(D<fes ^am^tfcD^^f^rt^icesu 

, ^Ai) -3: > tf a - lalBtg U T # X J. - tf a)»^?f IC 

->^tJ}K)i^Xi^ti^^o\ZT^_ZttjX^^o J"^^- 

>(D^w\t. mx\f^mmi'^i\i5Lit^(D^mm\z/^^ 
'Mmm:^-( -J c t o t^t 5 3 1 a^-c 

i)o ^-^ts. .=»>tf:i-^^^<fil^CDZL--ff(7)I D^rlSit 
ft gP IC ft ffi t- ^ J&m^ * 5lfi:t73 g :i ^ 3 h ;b<T t ^ 
[0 0 4.9] 

.[^p^a)S!)m] ^%mz^i(\.\^^ T^p^nji-^^yu 

-M.izimB&z^owf. mmT<?^oiJ^-^(Dim 

<DS»:6rf^ 4 ^ "9 J« ^ 1> c h J: ^ T^itgp^ L <fc a h 

mz%(om'p^^^\z^crz9itiin^'t^^z> \z Lrz(o 

x. a— tfl;:^»^ftSPa)Jgftl*lS*^^>r >K^*v5^ 



Rif^mitim^ztt<x^^o ^^iz. y^^iL3L- 
^^i:^■^tdlm^^(OX. Z(DjSi.t'i^t,^mX:bS^S:<D 

[lai ] mt&mmm\zm^mmmxtimm:(oy^^^iyD.7t-s 
m2] mmmmmizw^^mmmx^mm^^siOi^if^ 

[1114] mnwzmpLh>Jix^is^ KWjRz/^toiiisgp^ 

[US] t««SP I^Ci ;^t»n^7'^^a.x-^ oilft 3 

I m 6 ] mmmmm\zm^^W}mm\^(Dmi'^:^\^t ^ ti 
mil mmmmmizm^^mmi'^i\i(Dmi'f'^{^ti^h. 

o 

[118] IIS6?j^^«^Ji::^1^7^5^iX-'$?a)Sy<W->x5^ 

^[©9] mmmmmizm^^mminmn^^.ti^^tf 
m^ 0] mmmmm\zm^y^To.:i:-.^(Dmm^m:. 
[^1 V} vt*mizm^mmm\timf^(DW[mm&7ji-t 

[Ell 2] St*lflg^4xTi>^*«^A:;^Sa<7:)ffl'J®® 
[Ell 3] EH.2ic^-r*RffiA:b^aa)^i&»<tSPa> 
[014101 2iZ7rsTmmmxttmm{zm^i^^Hx 
[^?'^^DlftB^l 

1 *iEffiA:b^g 

2 fif* 

3 ^§$)mn^ 

4a, 4b, 4c, 4d, 4e, 4f tfSDJX^ -yf^ 
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